Name _________________________ 






# __________

Using the Tools of a Scientist (35pts)
Background Information 

Instruments help scientists to make accurate and precise observations. In this investigation you will have the opportunity to use a balance, a scale, a graduated cylinder, and a metric ruler. You will also learn how to measure the mass of a liquid, the volume of an irregular shaped object, and how to calculate area, volume, and density.
Problem

How are scientific instruments used to make accurate observations?

Materials (per group)

Triple beam balance
Electronic scale
100 mL graduated cylinder

Metric ruler

50 mL beaker

Pebble (numbered)
Rectangular object

Safety: Wear safety glasses when using glassware. Follow directions carefully or you will not earn full credit.

Procedure
Part A: Measuring mass

Using a balance
1. Before you begin, make sure your balance is centered properly. The balance pointer should rest at the zero mark on the scale. Set all the riders to zero. If the pointer is still not at zero and your balance has an adjustment knob, try turning it to move the pointer to zero.

2. Place your pebble on the balance pan. Move the sliders, starting with the heaviest one, until the balance arm is parallel. The scale of the balance is in grams. Read the mass of the object to the nearest 0.01 g. Record that value in the space provided in Data Table 1. Also list the pebble #.
3. Repeat steps 1 and 2 to determine the mass of the empty beaker to the nearest 0.01 g. Enter this value in the space provided in Data Table 1. 

4. Collect some colored water in your beaker from the source provided by your teacher. Determine the mass of the beaker and water to the nearest 0.01 g. Record that value in the space provided in Data Table 1. Leave the water in the beaker.
5. From your data, calculate the mass of water alone by subtraction. Enter the result in the space provided in Data Table 1. 
Using a scale

1. Make sure scale is plugged in and turned on.

2. Press tare. This will set the scale to 0.

3. Add pebble, then record in Data table 1.

4. Question: compare and contrast the balance and the scale for measuring mass. Think about precision- the exactness of a measurement- and other factors. (2pts.)
Part B Using a Metric Ruler

1. Carefully measure the length and width of this page with a metric ruler to the nearest 0.1 cm (to maximize precision). Record in the space provided in Data Table 2
2. Calculate area by multiplying length x width. Round this value to the nearest 0.1. A calculated value can never be more precise than the measurements that went into it.
3. Carefully measure to the nearest 0.1 cm the length, width, and height of the regularly shaped object. Record each value in the proper place in Data Table 3.

4. Use the formula: volume = length x width x height (l x h x w) to calculate the volume of the solid object to the nearest 0.1 cm. Record your answer in the space provided in Data Table 3.

5. Measure the mass of the block.
6. Calculate the density of the rectangular object (Density= mass/volume). (1pt)
7. What material is it? Will it float? Why or why not? (1pt)
Data Table 1 (5pts)
	Object
	Mass

	Pebble
	

	Empty Beaker
	

	Beaker and water
	

	Water alone
	

	Pebble (scale)
	


Data Table 2 (7pts) 
	Page
	Dimensions of object (cm)

	Length
	
	Length
	

	Width
	
	Width
	

	Area
	
	Height
	

	
	
	Volume of object (l x w x h) (cm3)
	


Part C: Volume: 

The Skittles Company has employed you to “create the rainbow” of liquid involved in the making of skittles. Use the provided beakers of sugar water (red, blue, and yellow) to create a rainbow  of colored sugar water in the six test tubes provided (red, orange, yellow, green, blue, purple ( in that order). 

· You may use the following materials: 

· Test tube rack

· Six test tubes

· One 10mL Graduated cylinder 

· 3 beakers of colored water 

· 3 pipets

· Your design must be replicable so you need to create a procedure to follow and be sure record the precise measurements you use to create the rainbow colors. 

· You must end with the 9.8mL of liquid in each test tube. 

· Evaluate your process and revise as necessary to “create the rainbow”

· Write your procedure and revised procedure on a separate sheet of paper (7pts)
Conclusions

1. In Part A how is the process of measuring the mass of the liquid different from the measurement of the mass of the pebble? (2pts)
Critical Thinking and Application

1. A beaker has a mass of 98.4 g. An unknown mass of water is added, resulting in a total mass of 213.1 g. Calculate the mass of water that was added. (1pt)
2. [image: image1.png]


Circle the volume of the object in the diagram: (1pt)
a. 10.3 mL

b. 13.0 mL

c. 14.0 mL

d. 15.0 mL
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An object is place on a triple-beam balance. The balance is leveled as shown. Circle the mass of the object. (1pt)
a. 263 g
b. 631.9 g

c. 622.9 g

d. 603 g
4. Circle the volume of the object at right(1pt)
a. 35 cm
b. 1000 cm

c. 35 cm3
d. 1000 cm3
5. A gold bar is 22.7 cm long by 8.6 cm wide by 4.1 cm tall. Its mass is 15,447.7 g. Show work and use correct units.

a. What is the volume of the bar? (1pt)
b. What is the density of the bar? (1pt)
6. In the “Rainbow Volume” activity, what was the significance of recording the precise measurements of each volume in your procedure? (2pts)
7. Describe the revisions you made to your “Rainbow Volume” procedure and what drove you to make those changes. (2pts)
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